I. Motivations:
In previous works of gradient meta-surface, theoretical understandings were either based on heuristic Fermat-Huygens wave interference arguments or based on full-wave numerical simulations 1,2,3 .
[1] Science 334, 333 ( Lack a theory framework
II. Developments of the modeexpansion theory
The inhomogeneous MTM with permittivity and permeability matrices given by Incident and reflected wave:
Matching boundary condition
Reflection coefficients: 
III. Applications of the theory

IV. Comparisons with the local response model
is the wave vector in vacuum with being the working frequency and c the speed of light. , , 
The eigenmode in meta-surface region is:
where superscript, + and -stands for forward (+) and backward (-) propagating waves.
Here, G-function should be the result of 
where we have introduced two matrixes defined as: 
V. Experimental and simulation verifications
